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NEW PHARMACEUTICAL COMPOSITIONS BASED ANTTCHOLlNERCTns 

AND TACE-INHIBITORS 

The present invention relates to novel pharmaceutical compositions based on 
anticholinergics and TACE (tumor necrosis factor alpha alpha converting enzyme) 
inhibitors, processes for preparing them and their use in the treatment of respiratory 
diseases. 



Description of the invention 



Tumor necrosis factor alpha (TNF alpha) is a potent pro-inflammatory cytokine which has 
been implicated in a number of inflammatory conditions, including chronic obstructive 
pulmonary disease (COPD). Thus production of TNF has been reported to be raised in the 
sputum of patients with COPD [Vemooy eta). Am J Respir Grit Care Med. 
15 (2002)166:1218], and TNFalpha -m*89G/A gene polymorphism has been reported to be 
associated with chronic obstructive pulmonary disease [Kucukaycan et al, Respir Res 
(2002) 3:29]. Smoking is an important risk factor for COPD. Mice lacking the TNF 
receptor show a reduced mflainmatory response to smoke [Churgetal, Am JRespir Crit 
Care Med (2002): 166:849]. 



TNF-alpha is originally expressed as a membrane bound protein of about 26 kDa, which is 
proteolytically cleaved to release a soluble 17 kDa fragment This combines with two other 
secreted TNF alpha molecules to form a circulating 51 kDa homotrimer. The protease 
responsible for the release of the active soluble 17 kDa TNF molecule (TNF alpha 
25 processing) has been variously termed ADAM-17 or TNF-alpha converting enzyme 
CTACB). 

The present invention relates to novel pharmaceutical compositions based on 
anticholinergics and TACE inhibitors, processes for preparing them and their use in the 
30 treatment of respiratory diseases. 

Surprisingly, an unexpectedly beneficial therapeutic effect, particularly a synergistic effect 
can be observed in the treatment of inflammatory and/or obstructive diseases of the 
respiratory tract if one or mote, preferably one, anticholinergic i s used with one or more, 
35 Preferably one, TACE inhibitors. In view of this synergistic effect the pharmaceutical 
combinations according to the invention can be used in smaller doses than would be the 
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case with the individual compounds used in monotherapy in the usual way. The effects 
mentioned above may be observed boih when the two active substances are adnnnistered 
simultaneously in a single active substance formulation and when they am adnunistered 
successively in separate formulations. According to the invention, it is preferable to 
5 administer the two active substance ingredients simultaneously in a single formulation. 

Within the scope of the present invention the term anticholinergics 1 denotes salts which 
are preferably selected from among tiotropium salts, oxitropium salts and ipratropium 
salts, most preferably ipratropium salts and tiotropium salts. In the above-mentioned salts 

10 the cations tiotropium, oxitropium and ipratropium are the pharmacologically active 

ingredients. Within the scope of the present patent application, any reference to the above 
cations is indicated by the use of the number Any reference to compounds ! naturally 
also includes a reference to the ingredients r (tiotropium, oxitropium or ipratropium). 
By the salts 1 which may be used within the scope of the present invention are meant the 

is compounds which contain, in addition to tiotropium, oxitropium or ipratropium as 
counter-ion (anion), chloride, bromide, iodide, methanesulphonate or 
para-toluenesulphonate. Witirin the scope of the present invention, the methanesulphonate, 
chloride, bromide and iodide are preferred of all the salts 1. the methanesulphonate and 
bromide being of particular importance. Of outstanding importance according to the 

20 invention are salts £ selected from among tiotropium bromide, oxitropium bromide and 
ipratropium bromide. Tiotropium bromide is particularly preferred. Within Ihe scope of the 
present invention the term anticholinergics 1 denotes the aforementioned salts optionally in 
form of their hydrates or solvates- In case of the preferred anticholinergic 1, tiotropium 
bromide, the crystalline monohydrate as described in WO 02/30928 is of particular 
25 interest. 

Within the scope of the present invention, the term TACE inhibitor (hereinafter 2) 
preferably denotes a compound selected from among SL422, JSP057, SC903, SB205, Ro- 
32-7315, BMS-561392 and PKF 242-484. 1 

30 

In another preferred embodiment of ihe invention 2 is selected from the compounds of 
formula 2a 
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»0 




r 



wherein 



2a 



ii 



denotes OH or CHj>OH and 



R denotes iso-butyl, phenyl, 4-methyl-phenyl or 4-methoxy-phenyl. 

In a preferred embodiment according w the invention 2 is selected from the following 
compounds of formula 2a wherein 

R 1 denotes OH and R 2 denotes iso-butyl; 
R 1 denotes CH2OH and R 2 denotes iso-butyl; / 
R 1 denotes CH 2 OH and R 2 denotes phenyl; 
R l denotes CEfcOH and R 2 denotes 4-methyl-phenyl; 
R 1 denotes CHfeOH and R 2 denotes 4-methoxy-phenyl. 

* 

In another preferred embodiment of the invention 2 is selected from group 2b. Group 2b 
15 consists of the following compounds; 
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The aforementioned compounds of groijp 2£ i*re knqwn from WO 98/30541. . 

In a yet another preferred embodiment of the invention 2 is selected from group 2c, Group 
5 2c consists of die following compounds: 
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The aforementioned compounds of group 2c are Known from WO 98/30551. 

In a yet another preferred embodiment of the invention 2 is selected from group 2d. Group 
2d consists of the following compounds: 

■ (^.35)-3-(Fonnyl-hydroxymnino)-2-(2-methyj-I-propyl)hejtanoic acid [(iS)-2,2- 
dimemyl-l-(l^-mioz6J-2ylcaibamoyl)-l-propyl]aniide; 

- (27?,3S)-3-(Pormyl-hydroxyamino)-2-(2-methyl-l-propyl)^-niethylpentanoic acid 
[(lS^S)-2-memy^l-(2-pyridy^carl)^^^oyl)-^-h^tyl]amide; 

- ( 2 *' 3 #-3-(F°nnyl-hydroxyaiii^ 
acid [(l&2J<)-2-memoxy-Hl£-tMa^ 

- (2«,3S).3-(Formyl-hydioxyammo)-2-(2-memyl-l-propyl)pentanoic acid [(15)-2,2- 
dimethyl-l^l^-thiazol-2ylcarbamoyl)-l-propyl]amide; 
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- (2^3£)-3-(J?oimyI-hydroxyanuno)-2<2-mpd^^^ acid 
[(l,S>3-(2-pyridylcaibonylami^ 

- (2J?35)-3-CFormyl-hyciroxyarr^ 

acid [(l.S^-2-methyl-l.(2-pyridylcaibampyl>.I-butyl]aniidB; 
5 - (2/?,3,S>3-CFoimyl*ydroxyanrino)-2-(^^^ 

methoxy-l-(13-miazol-2ylcarbamayl)-l-propyl]amide; 

- (2*3^-3-<£onnyl-hydroxyaiiri^ acid [(lS)-22- 
dimethyH-(l^-tbiazol-2ylcarb8inoyl)-l-propyJ]ainide: 

' ^» 3 ^-^(FcOTyl-hydroxyaOTno)-2~(2^ 
1Q ^d[a5^-2-metbyI-l-(l,3-tliiazoI-2ylcarbamoyl).l-butyl]ainide. 

The aforementioned compounds of group 2d are known from WO 98/38179. 

Ja a yet another preferred embodiment of the inventicn 2 is selected from group 2e, Group 
15 2e consists of the following compounds: 

■ N *y»^y-2<^K4-inethoxybenzen^ 
propoxycyclohexylj-acetamide; 

- N-hydiray-2<^[(4-emoxyberizenes^^ 
20 propoxycyclQhexyl)-acetamide; 

- N-hydroxy-2(RM(4-emoxybeiizenesulf^ 
ethoxycyclohexyD-acetamide. 



25 



The aforementioned compounds of group 2e are known from WO 97/22587. 

In a yet another preferred embodiment of the invention 2 is selected from group 2f. Group 
2f consists of the following compounds; 

" H4-(4-fluxm^henoxy)beiizenesuto^ add 
30 hydroxyamide; 

- 4-[4-(4-fluorophenoxy)benzerieBulfc^ylamwo]piperidine^arboxylic acid 
hydroxyamide. 



The aforementioned compounds of group 2f are known from US 6303636. 



35 
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la a yet another preferred embodiment of the invention 2 is selected from group 2g. Group 
2g consist? of the following compounds; 



- (2Z^3S)-N-hydroxy 
hynyl>pjperidine-2 carboxamide; 

- (2/53i?)~N~hyd^ 
yl)-piperidine2-carboxamide; 

10 - (2S»32J)-N~hydioxy^(4^^ 
carboxamide; 

- (WJQ-N-hydroxy^^ 
morpholine-3-carboxamide; 
(2iW2?)-N4iyc|roxy^ 

15 piperidine-2-carboxami4e; 

- (2R,3S)-N-hydi©xy^l-(^^ 
iperidine-2-carboxamide; 

" ( 2 ^3#)-N-hydroxy-l-(4-m^ 

oiphoIine-2-carboxamide; 
20 - (^3S)~N-hydroxy-3-(2-chlo^ 

piperidine-2-caiboxamide; and 
' ( 2S ^)-N-hydroxy-2-(2-^^ 

piperidine-3-.carboxamide. 

25 The aforementioned compounds of group 2g known from US 6509337. 

Any reference to the above mentioned TACK inhibitors 2 within the scope of the present 
invention includes a'reference to any phannacologically acceptable acid addition salts 
therepf which may exist 
30 By fhe physiologically acceptable acid addition ealfe which may be formed from 2 are 
meqnt, for example, phaimaceutically acceptable salts selected from the salts of 
hydupchloric arid, hydrobromic acid, sulphuric acid, phosphoric acid, tnethanesulphonic 
acid, acetic acid, fiimaric acid, succinic add, lactic add, citric acid, tartaric acid osr maleic 
adcj. Particularly preferred salts of the compounds 2 according to the iuvention are those 



5 



(2/?,35)-N-hydroxy-3eft^ 
carboxamide; 
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25 



selected from among the acetate, hydrochloride, hydrobromide, sulphate, phosphate and 
roethanesulphonate. 

Hie pharmaceutical combinations of 1 and 2 according to the invention are preferably 
5 administered by inhalation. Suitable inhalable powders pacjced into suitable capsules 
(inhalettes) may be administered using suitable powder inhalers. Alternatively, the drug 
may be inhaled by the application of suitable inhalation aerosols. These also include 
inhalation aerosols which contain HFA134a (also known as TG134a). HFA227 (also 
known as TG227) or a mixture thereof as propellent gas. The drug may also be inhaled 
10 using suitable solutions of the pharmaceutical combination consisting of l and 2. 

In one aspect, therefore, the invention relates to a pharmaceutical composition which 
contains a combination of land 2. In another aspect the present invention relates to a 
pharmaceutical composition which contains one or more salts 1 and one or more 
15 compound &cptionaUym the form ^ 

substances may be combined in a single preparation or contained in two separate 
formulations. Pharmaceutical compositions which contain the active substances 1 and 2 in 
a single preparation are preferred according to the invention. 

hi another aspect the present invention relates to a pharmaceutical composition which 
contains, in addition to therapeutically effective quantities of I and £, a phannaceutically 
acceptable excipient. in another aspect the present invention relates to a pharmaceutical 
composition which does not contain any pharmaceuticiuly acceptable excipient in addition 
to therapeutically effective quantities of 2 and 2. 



30 



35 



The present invention also relates to the use of X tod 2 for prepan^g a pharmaceutical 
composition containing therapeuticaUy effective quantities of land 2 for treating 
inflammatory and/or obstructive diseases of the respiratory tract, particularly asthma or 
chronic obstructive pulmonary disease (COPD). ... 

The present invention also relates to the use of 1 for preparing a pharmaceutical 
composition for treating inflammatory and/or obstructive diseases of the respiratory tract, 
particularly asthma or chronic obstructive pulmonary disease (COPD), characterized in 
that a therapeutically effective quantity 2 is used as well. 
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The present invention plpo relates to the simultaneous or successive use of therapeutically 
effective dopes of the combination of the ^boye pharmaceutical compositions 1 and 2 for 
treating inflanunatory and/or obstructive diseases of the respiratory tract, particularly 
asthma or chronic obstructive pulmonary disease (COPD). In also relates to simultaneous 
5 or successive use of therapeutically effective doses of the combination of the above 1 and 2 
in allergic and non-allergic rhinitis, inflamiwtory diseases of the lung associated with 
fibrosis, such as cystic fibrosis, and inflammatory diseases of the lqng associated with 
sepsis such as adult respiratory distress syndrome. 

10 lh the active substance combinations of 1 and 2 according to the invention, ingredients 1 
and 2 may be present in the form of their ejiantionierp, mixtures of enantipmers or in the 
form of racemates, t 
The proportions in which the two active substances 1 and 2 may be u£ed in the active 
substance combinations according to the invention are variable. Active substances i and 2 

15 rw*y possibly be present in the form of their solvates or hydrates. Depending on the choice 
of the compounds 1 and 2, the weight ratios which may be used within the scope of the 
present invention vary on the basis of the different molecular weights of the various 
compounds and their different potencies. 

20 As a rule, the pharmaceutical combinations according tp the invention may contain 

compounds 1 and 2 in ratios by weight ranging from 1:1000 to 1:1, preferably fron* 1 :250 
to 1:2- In the particularly preferred pharmaceutical combinations which contain tiotropiurn 
salt as compound 1, the weight ratios of 1 to 2 are most preferably in a range in which 
ipratropium or tiotropiurn 21 and 2 pre present in proportions of 1:150 to 1:5, more 

25 preferably from 1:50 to 1:10. For example, without restricting the scope of the invention 
thereto, preferred combinations of 1 and 2 according to the invention may contain 
tiotropiurn V and TACE inhibitor 2 in the following weight ratios: 1:50; 1:49; 1:48; 1;47; 
1:46; 1:45; 1:44; 1:43; 1:42; 1:41; 1:40; 1:39; 1;38; 1:37; 1:36; 1:35; 1:34; 1:33; 1:32; 
1:31; 1:30; 1:29; 1:28; 1:27; 1:26; 1:25; 1:24; 1:23; 1:22; 1:21; 1:20; 1:19; 1:18; 1:17; 

30 1:16; 1:15; 1:14; 1:13; 1:12; 1:11; 1:10; 1:9; 1:8; 1:7; 1:6; 1:5. 

The pharmaceutical compositions according to the invention containing the combinations 
of 1 and 2 are normally administered so thgt 1 and 2 are present together in doses of 1 to 
lOOOOfig, preferably from 10 to 5000jig. more preferably from 20 to 2000(ig, better still 
35 from 50 to 1200|*g per single dose. For example, combinations of 1 and 2 according to the 
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invention contain a quantity of tiotropium V and TAGE inhibitor 2 such that ihe total 
dosage per single dose is about 100>ig, 105ug, HOug, 115ug, 120ug, 125|ig, 130>g, 
X35fig, 140/«g, 145ftg, 150|tg, 155#g, 160>g, 16Spg, 170pg, HSpg, 18D>g, 185,*g, . 
190/tg, 195/tg, 200>g, 205a» & 210>g, 215f»g, 220>g, 225fig, 230> & 235pg, 240/tg, 
5 245/*g, 250>g, 255ftg, 260/Kg, 265/tg, 270pg, 275/*g, 280>g, 285pg, 290/tg, 295#g, 
300#g, 305,tg, 310/tg, 315pg, 320>g, 325^g, 330>g, 335ftg, 340^ 345pg, 350>g, 
355 ft g, 360ffg, 365/lg, 370/tg, 375pg. 380>g, 385pg, 390pg, 395/tg, 400Mg, 405pg, 
410>g, 415/ig. 420>g, 425/tg. 430>ig, 435pg. 440>g, 44S|*g, 450/tg, 455^g, 460Mg, 
465fig. 470>g, 475/*g, 480>g. 485,*g. 490/*g, 495/ig, 500tfg, 505,tg, 510pg, 5l5 M g, 

10 520>g, S25ug, 530>g, 535»ig, 540 W g, S45jig, 550^, 5S5ug, 560ug, 565ug, 570ng. 
575^ 580ug, 585ng, 590ug, 595f*g, 600ng, 605Hg, eiOug, 615ug, 620(ig. 625[ig, . 
630|ig, 635ug, 640|ig, 645ug, 65Qug, 655|Ag, 660>g, 665ug, 670fig, 675ug, 680>g, 
685ug, 690>g, 695ng. 700>g, 705ug, 710>g, 715fig, 720ug, 725ug. 730>g, 735ug, 
740ug, 745H.& 750>g, 755og, 760ng, 765ug, 77(Htg, 775ug, 780ug, 785fig, 790ug. 

15 795ug, 800ng, 805ng, SlOfig, 815ng, 820ug, 825|ig, 830ug, 835ag, 840>g, 845ug, 
850|ig, 855n& 860ng, 865ug, 870u.g, 875(ig, 8S0ug, 885ug, 890ug> 895*ig, 900^. 
905ug, 9l0jig, 915^, 920ug, 925ug,.93<tyg, 935ug, 940|Ag, 945ug, 950>g, 9S5wg, 
96p,*g, 965fig, 970>g, 97S M g, 980fig, 985ug, 990ug, 995ug, lODOug, lOMng. 10l0>g, 
lOlSug, 1020ug, I025ng, 1030ug, I035n & 1040>g, 1045^, 1050>g, 1055Hg, 1060 M& 

20 1065|ig. 1070^, 1075 K g, 1080,»g, 1085H-& 1090^g, 1095fig, llOOjtg or similar. The 
suggested dosages per single dose specified above are not to be regatded as bemglimited 
to the numerical values actually stated, but ate intended as dosages which are disclosed by 
way of example. Of course, dosages which may fluctuate about the abovementioned 
numerical values within a range of about +/- 2.5 (Ag are also included in the values given 

55 above by way of example. In these dosage ranges, the active substances V and 2 may be 
present in the weight ratios given above. . " ~ 

For example, without restricting the scope of the invention thereto, the combinations of 1 
and 2 according to the invention may contain a quantity of tiotxopium r and TACE 

0 inhibitor^ such that, for e&ch single dose, 5/tg of V and 50>g 0 f & 5^of 1" and 100>g of 
2, 5/ig of 11 and 200>g of 2, 5pg of £ and 300>g of 2, Sfig ofV and 400>g"of 2. 5 fig of £ 
and 500>g of 2, Sfig ofV and 600/tg of 2, 5ftg of H and 700/tg of & Sfig of H and 800ftg 
of 2, 5/tg of i: and 900>g of 2, 5fig of £ and 1000/»g of 2, 10,tg 0 f"r and SOpg of 2, 10 M g 
of il and lOOtfg of g, lOpg ofV and 200>g of 2, 10 M g of £ and 300,*g of 2, 10 M g of r 

S and^OMgof^lOMgofllandSOQ^gofaiO/igofrandeoo^gofa.lO/tgofiland 
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700pg of 2, 10^g of i» and 800/ig of 2, lO^tg of V and POOpg of 2, lOpg of V and lOOOug 
of2, 18/igofr and50 M gof2, lSffgofiandiOD^gof^lS^gofrancJ^gofa 
18/*gof r^dSOO/tgofZ, lBpgofrand 400,^2, ISpgof^andSOO/igof 2, ISngof 
V and 600 M g of ft 18„g of H and 700*g of 2. l 8f *g of H and 8Q0 M g of 2, lSA*g of V and 
i SOOpg of 2, 18„g of H and 1000,ig of 2, 20/ig of £ and 50 M g of 2, 20„g of V and 50*g of 
2, 20pg of £ and 100 M g of 2, 20 M g of H and 200„g of 2, 20pg of V and 300 M g of 2 20«g 
of H and 400 M g of 2, 20*5 of H and SOO^g of g, 20/tg of V and 600,ig of % 20«g of 1' 
and7OO0g of 2, 20^g of £ and 800 M g of 2. 20„g of Hand 9P0„g of 2, 20„g of 1' and" 
lOOO^g of 2, 36>g of H and 50 M g of 2, 36» e of £ and 100 M g of 2, 36>g of V and 2001*2 
Of 2, 36 M g of H and 300 ff g of 2, 36>g of H and 400pg of 2, 36 M g of V. and SOOug of 2 
36 M g of il and 600„g of 2, 36 M g of H and 70 0f ig of g, 36„g of £ and 800/*g of 2, seZg of 
11 and S>00 M g of 2 , 36„g of £ and lOOOpg of 2 , 40^ of £ and 50^g of 2. 40 M g of r and 
lOO^g of 2, 40/tg of r and 200 M g of 2, 40„g of H and 300 M g of of £ and 400ug 

of 2, 40^g of r and SOOpg of 2, 40„g of H and 600^g of 2 of 40„g of £ and 700*g of 2 
40^g of r and SOO^g of 2, 40/ig of r and 900 M g of 2, 40/ig of £ and 1000 M g of 2 are 
administered, - 

If the active substance combination in which 1 denotes tiotropium bromide is used as the 
preferred combination of I and 2 according to the invention, the quantities of active 
substance £ and g administered per single dose mentioned by way of example correspond 
to the following quantities of 1 and 2, administered per single dose: 6p e of 1 and 50ug of 2 
6fig of % and l00 M g of 2, 6/eg of X and 200„g of 2, 6>g of ± and 300 M g of £ 6„g of 1 and" 
400/tg of 2. 6>g of 1 and SOO^g of 2, 6„g of 1 and 600/*g of 2, 6 ff g of 1 and 700ug of 2 
6pg of 1 and SOOjig of 2, & m of I and 900/*g of 2, 6/t g of 1 and 1000 M g of 2, 12i«g of 1 
and 50 M g of 2, l 2flg of I and 100/cg of 2, 12„g of I and 200„g of 2, 12„g 1 and 300ug 

£ ?~nH l "* milB ° fZ - 12/ * S ° f 1 «* 500flS of ^ 12 ™ «1 SOO^g of 2, 12„g 

fnL ^ ^ 12flg ° f 1 ^ *° 0flS ° f ^ l2Wg ^ ^ ^ 900 ^ *i 
lOOO^g of 2, 21.7„g of 1 and 50 M g of g, 21.7 M g of l and l 00/< g of 2, 21.7^ of 1 and 

200 M g of 2, 21. 7A *g of 1 and 300/ig of 2, 21.7 M g of I and 400 M g of 2, 21.7 M g of 1 and 

500 M g of 2, 21.7 M g of I and 600 ff g of 2, 2l.7^g of I and 700/ig of 2, 21.7/ig of land 

800/fg of 2, 2L7„g of 1 and SKMfcg of 2, 21.7/*g of 1 and 1000*g of 2, 24.1/ig of"l and 

of 2, 24JAtg of 1 «d40(^g of 2, 24.1/tg of i and 50Q*g of 2, 24.1^g of 1 and 600 M8 of 2, 
244 pg of Iand700/ig of 2, 24-l MB of 1 and 800/,g of 2, 24.1,«g of 1 and 900ng of 2 
24-l^g of 1 and 10 00 M g of 2, 43.3^g of land 50 M g of 2, 43.3/ig of I and lOO^g of 1 



-20- 



Empf.zeit:llAI2/2003 17:20 



Empf .nr.:477 P. 026 



U. FEB. 2003 17:24 * ^BJ R PflTENTE 6132 774377 «-« „ „ 

^™ " q3rf NR.B04 S . 27/59 



Case 1/1460-pzio 



10 



15 



20 



25 



30 



43 J« of 1 and 200 M g of 2, 43.3 M g of 1 and 300„e of 2, 43. 3f *g of i and 400^ of 2, 
43.3„g of 1 and 500„g of 2, 43.3 M g of 1 and 6Q0„g of 2, 43.3/ig of I and 700>g of I 
43.3MS of i and 800 ff g of & 43.3^ of 1 and 900 M g of 2, 4 3. 3/ tg of 1 and 1000,<g 0F2, 
48.1„g of I and 50^g of 2, 48.1^g of 1 and lOO^g of 2, 48.1„g of 1 and 200|ig of 2 ~ 

48 l At gofIaod300^of2,48.1 ft gofiand400 / *gof 2,48.1 M gofl and 500„g oTa, 
48 l^g of 1 and 600„g of 2, 48.1 Mg of 1 and 700„g of 2, 48,l„g of J and 800 M g of 2, 

48.1^gofland900figof2 f 48.1^goflandlOOOMgof2, 

If the active substance combination in which I is tiotropium bromide monohyqrate is used 
as the preferred combination of 1 and 2 according to the invention, the quantities of 1 f and 
2 aihninistered per single dose specified by way of example hereinbefore conespondlo the 
foUowng quantities of 1 and 2 administered per single dose^^g of 1 and 50«g of 2 

f' 2/ *f ** ^ ° f * 62flB rf 1 3,14 ^ of S' 6 ^g of I and 300 M g of g, 6.2~L of 
1 tod 400„g of 2, 6.2^ of 1 and 500 M g of 2, 6. 2ftg of 1 and 600^ of 2, 6. 2/t g of 1 and 

TOOfigpfS, 6-2Mgofaand800 ff gof2,6^gofIand900 M gof2.6,2 M gof 1 andloOOng 
of £ 12.5/*g of 1 and 50/zg of g, 12.5*g of J and 100 M g of 2, 12.5^g of I an^OO^g of 2 
^gofland300 M gof2, X2.5„gof 1 and40P„gof2. 12.5 M gofiand50u M gof2, 
12.5/tg of 1 and 6007*g of 2, 12.5 M g of X and TOOpg of £ l2.Sf*g of 1 and 800/tg of 2 
12.5^ of 1 and 900 M g of 2, 12.5„g of 1 and 1000 M g of 2, 22.5„g of 1 and 50 M g of 2 
22 5n ; of 1 and 100„g of 2, 22.5,»g of 1 and 200^ of % 22^g of 1 and 300/ig of 2 
22^g of 1 and 400ms of 2, 22^ of£ and SOOpg of 2, 22.5^ of I and 600„g of 2, 

22^g of 1 and 700 M g of & 22.5/ig of 1 and 800 tf g of 2, 22.5/ig of 1 and 900ug of 2 
22,5Mg of 1 and I000,*g of 2, 25„g of 1 and 50 M g of 2, 25„g of 1 an""d 100/ig of 2, 2^g of 
I and 200 M g of 2. 25^g of 1 and 300 M g of 2, 25 M g of I and 400„g of 2, 25„g of 1 and 
500„g of 2, 25 M g of 1 and oXKfcg of 2. 25>g of 1 and 700/tg of 2, 25^g of 1 and 800ug of 
2, 25n ; of I and I 900pg of 2, 2 5/f g of 1 and 1000/ig of 2, 45„g of 1 and SO^g of 2, 45„g of 
land 100^g of 2, 45^ of 1 and 200„g of 2. 45„g of 1 and 300 M g of 2, 45/*g of 1 and 
400jg of 2, 45„g of I and S00„g of 2, 45„g of 1 and 600*g of 2, 45„g of 1 and 700„g of 

^ .In and /°° Mfi ° f * 43Mg ° f 1 ^ 900/46 ° f 45 "S rf i *«» W00 M g of 2, 50 M g 
son ^ f ^ e ° fiaadl00 ^ of S' S0 ^ o aand200 A egof2 t 50 / ,gofland 
300^g of 2, S0„g of 1 and 400 M g of 2, SO^g of I and 500/*g of 2, 50 M g of 1 and 600^ of 

if^fiT 1 7 °° M8 ° f & ^ ° f 1 ^ ^ ° f & 50/tg * 1 tod 900Mg of 2 or 50/ig 
0fiandi000^ g of2. ~ ^ & 
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The active substance combinations of 1 and 2 according to the invention axe preferably 
administered by inhalation. For this purpose, ingredients 1 and 2 have to be made available 
in forms suitable for inhalation, Inhalable preparations include inhalable powders, 
propeflant-contajning metering aerosols or propellant-free inhalable solutions. Inhalable 
5 powders accordlngmthemventioncontainingthecombination of active substances 1 and 
2 may consist of the active substances on their own or of a mixture of the active substances 
with physiologically acceptable excipients. Within the scope of the present invention, the 
term propellant-free inhalable solutions also includes concentrates or sterile inhalable 
solutions ready for use. The preparations according to the invention may contain the 
1 0 combination of active substances land 2 either together in one formulation or in two 
separate formulations. These formulations which may be used within the scope of the 
present invention are described in more detail in the next part of ^specification. 

A) Inhalable powder containing the combinations of gggyg Hubttanc gB 1 and 2 »™rA^ 
15 the invention: ' " — 

The inhalable powders according to the invention may contain 1 and 2 either on their own 
or in admixture with suitable physiologically acceptable excipients. 
If the active substances 1 and 2 are present ip admixture with physiologically acceptable 
excipients. the following physiologically acceptable excipients may be used to prepare 
these inhalable powders according to the invention: monosaccharides (e.g. glucose or 
arabmose). ^saccharides (e.g. lactose, saccharose, maltose, trehalose), oligo- and 
polysaccharides (e.g. dextran), polyalcohols (e.g. sorbitol, mannitol, xylitol). sajts (e.g. 
sodium chloride, calcium carbonate) or mixtures of these excipients with one another. 
Preferably, mono- or disaccharides are used, while the use of lactose or glucose is 
preferred, particularly, but not exclusively, in the form of their hydrates. For the purposes 
of the invention, lactose is the particularly preferred excipient, while lactose monohydrate 
is most particularly preferred. 
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Within the scope of the inhalable powders according to the invention the excipients have a 
maximum mass mean aerodynamic diameter of up to 250/«n, preferably between 10 and 
150/im, most preferably between 15 and 80tfm. It may sometimes seem appropriate to add 
finer excipient fractions with an mass mean aerodynamic diameter of 1 to 9ftm to the 
excipient mentioned above. These finer excipients are also selected from the gronp of 
possible excipients listed hereinbefore. Finally, in order to prepare the inhalable powders 
according to the invention, micronised active substance land 2, preferably with an mass 
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mean, aerodynamic diameter of 0.5 to lO^n, more preferably W l to Sum. is added to 
the «c,pient mixtqre. Processes for producing the fohalable powders according to the ■ 
mvction by grinding and micronising and finally mixing the fogredientetogether are 
known from the prior art The inhalable powders according to the invention may be 
preparedandadrninistered either in the form of a aingle powder rnixtqre which contains 
both I and 2 or in the form of separate inhalable powders which contain only 1 or 2. 

The inhalable powders according to the invention may be administered using inhalers 
known from the prior art Inhalable powders according te the invention which contain a 
physiologically acceptable exdpient in addition to 1 and 2 may be administered, for 
sample, by means of inhalers which deliver a single dose from a supply using a 

ITZSESfT *l eSClibed *" US 4570630 A.orbyomermeansasdescribedm 
36 25 685 Prefe «Uy> *e inhalable powders according to the invention which 
contam physiologically acceptable excipient in addition to 1 and 2 are packed into capsules 

WO^sT^ ***** WWCh ^ in inh8,etS as ^ ^example, in 



A particularly preferred inhaler for nsing the pharmaceutical combination according to the 
mvenhon m inhalettes is shown in Figure 1. 
20 Tnis inhaler (Handihaler) for inhaling powdered pha^aceutteal compositions from 

capsules is characterised by a housing 1 containing two windows 2, a deck 3 in which there 
are air ,nlet ports and which is provided with a screen 5 secured v* a screen housing 4. an 
inhalafton chamber 6 connected to the deck 3 on which there is a push button 9 provided 
with two sharpened pins 7 and movable counter to a spring 8, a mouthpiece 12 which is 
25 connected to the housing l.thedeckS andacover 11 viaaspindle 10 to enable it to be 
flipped open or shut and three holes 13 with diameters below 1 mm in the central region 
around the capsule chamber 6 and underneath the screen housing 4 and screen 5 
The main airflow enters the inhaler between deck 3 and base 1 near to the hinge. The deck 
has in flus range a reduced width, which forms the entrance slit for the air. Then the flow 
30 reverses and enters the capsule chamber 6 through the inlet tube. The flow is then former 
conducted through the filter and filter hclder to the mouftpiece. A small portion of the 
flow enters the device between mouthpiece and deck and flows then between filterholder 
anddeckinto themain stream. Due to production tolerances there is some uncertainty in 
this flow because of the actual width of the slit between filterholder and deck, In case of 
>5 new or reworked tools the flow resistance of the inhaler may therefore be a little off the 
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target value. To correct this deviation the deck has in the central region around the capsule 
chamber 6 and underneath the screen housing 4 and screen 5 three holes 13 with diameters 
below 1 mm. Through these holes 13 flows air from the base into the main air stream and 
reduces such slightly the flow resistance of the inhaler. The actual diameter of these holes 
5 13 can be chosen by proper inserts in the tools so that the mean flow resistance can be 
made equal to the target value. 

If the inhalable powders according to the invention are packed into capsules (Inhalers) for 
the preferred use described above, the quantities packed into each capsule should be 1 to 
io 30mg, preferably 3 to 20mg ( more particularly 5 to 10 m g of inhalable powder per capsule. 
These capsules contain, according to the invention, either together or separately, the doses 
of i. and 2 mentioned hereinbefore for each single dose. 

B) Propellant pap-ririvpn inhalation aerosols comnin,^ the ^ mbinatinm of 
15 substances 1 and 2: 

Inhalation aerosols staining propellant gas according to the invention may contain . 
substances I and 2 dissolved in the propellant gas or in dispersed form. 1 and 2 may be 
present in separate formulations or in a single preparation, in which land 2 are" either both 
dissolved, both dispersed or only one component is dissolved and the other is dispersed. 

20 The propellant gases which may be used to prepare the inhalation aerosols according to the 
invention are known from the prior art. Suitable propellant g^es are selected from among 
hydrocarbons such as n-propane, n-butane orisobutane andhalohydrocarbons such as 
preferably fluorinated derivatives of methane, ethane, propane, butane, cyclopropane or 
cyclobutane. The propellant gases mentioned above may be used on their own or in 

25 mixtures thereof. Particularly preferred propellant gases are halogenated ajkane derivatives 
selected from TG134a, TG227 and mixtures thereof. 

The propeUant-driven inhalation aerosols according to the invention may also contain other 
ingredients such as co-solvents, stabilisers, surfactants, antioxidants, lubricants and P H 
30 adjusters. AUmese ingredients are known in the art 

The inhalation aerosols containing propellant gas according to the invention may contain 
up to 5 wt,% of active substance 1 anoVor 2. Aerosols according to the invention contain, 
for example, 0.002 to 5 wL-%, 0.01 to 3 wt-%, 0.015 to 2 wr.-%, 0.1 to 2 wt.-%, 0.5 to 
35 2 wt-% or 0.5 to 1 wt.-% of active substance 1 and/or 2. 
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If the active substances 1 and/or 2 are present in dispersed form, the particles of active 
substance preferably have an mass mean adynamic diameter of up to 10^, preferably 
from 0, 1 to 5|Am, more preferably from 1 to 5um. 

5 The propeUapt-driven inhalation aerosols according to the invention mentioned above may 
be administered using inhalers known in the art (MDIs = metered dose inhalers). 
Accordingly, in another aspect, the present invention relates to pharmaceutical 
compositions in the form of propellant-dnven aerosols as hereinbefore described combined 
with one or more inhalers suitable for administering these aerosols. In addition, the present 
10 invention relates to inhalers which are characterised in that they contain the propellent gas- ■ 
containing aerosols described above according to the invention. 

The present invention also relates to cartridges which are fitted with a suitable valve and 
can be used in a suitable inhaler and which contain one of the above-mentioned propeDant 
15 gas-containing inhalation aerosols according to the invention. Suitable cartridges and 
methods of filling these cartridges with the inhalable aerosols containing propellant gas 
according to ihe invention ate known from the prior art. 

C) fropeHant^free fnhslahle .nlntions or gfflmenjtonj contrive the, ^n binatin™ of a ^ 
20 substances 1 and 2 accondinf, t o th B gnvgntjoiu ' 

In another preferred embodieraent the active sub S :ance combination according to the 
invention is used in the form of propellant-free inhalable solutions and suspensions. The 
solvent used may be an aqueous or alcoholic, preferably an ethanolic solution. The solvent 
may be water on its own or a mixture of water and ethauol. The relative proportion of 
25 ethanol compared with water is not limited but the maximum is up to 70 percent by 

volume, more particularly up to 60 percent by volume and most preferably up to 30 percent 
by volume. The remainder of the volume is made up of water. The solutions or suspensions 
containing land 2, separately or together, are adjusted to a pH of 2 to 7. preferably 2 to 5 
using suitable acids. The pH may be adjusted using acids selected from inorganic or 
10 organic acids. Examples of suitable inorganic acids include hydrochloric acid, 
hydrobromic add, nitric acid, sulphuric acid ana/or phosphoric acid. Examples of 
particularly suitable organic acids include ascorbic acid, citric acid, malic add, tartaric 
acid, maleic acid, succinic acid, tumaric acid, acetic acid, formic acid and/or propionic acid 
etc. Preferred inorganic acids are hydrochloric and sulphuric acids. It is also possible to use 
S the ac»ds which have already forme* an add addition salt with one of the active 
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substances. Of the organic acids, ascorbic acid, fumade acid and citric acid are preferred. If 
desired, mixtures of the above acids may be used, particularly in the case of acids which 
have other properties in addition to their acidifying Qualities, B . g . ^ flavourings, 
antioxidants or complexing agents, such as citric acid or ascorbic acid, for example. 
According to the invention, it is particularly preferred to use hydrochloric acid to adjust the 
pH. 

According to the invention, me addition of editic acid (EDTA) or one of the known salts 
thereof, sodium edetate, as stabiliser or complexing agent is unnecessary in the present 
formulation. Other embodiments may contain this compound or these compounds In a 
preferred embodiment the content based on sodium edetate is less than lOOmgflOOml 
preferably less than SOmg/100 ml, more preferably less than 20mg/100 ml. Generally 
inhalable solutions in which the content of sodium edetate is fcom 0 to lOmg/lOOml are 
pxefexiecj. / 

Co-solvents and/or other excipients may be added/to 'the prepellant-free inhalable solutions 
according to the invention. Preferred co-solvents are those which contain hydroxyl groups 
or other polar groups. e.g. alcohols - particularly isopropyl alcohol, glycols - particularly 
propyleneglycol, polyethyleneglycol, poiypropyleneglycol, glycolether. glycerol 
polyoxyethylene alcohols and polyoxyethylene fatty acid eaters. The terms excipients and 
additives ip this context denote any pharmacologically acceptable substance which is not 
an active substance but which can be formulated with the active substance or substances in 
the ^pharmacologically suitable solvent in order to improve the qualitative properties of the 
active substance formulation. Preferably, these substances have no pharmacological effect 
or, in connection with the desired therapy, no appreciable or at least no undesirable 
pharmacological effect. The excipients and additives include, for example, surfactants such 
as soya lecithin, oleic acid, sorbitan esters, such as polysorbates. polyvinylpyrrolidone 
other stabilisers, complexing agents, antioxidants and/or preservatives which guarantee or 
prolong the shelf life of the finished pharmaceutical formulation, flavourings, vitamins 
and/or other additives-known in the art. The additives also include pharmacologically 
acceptable salts such as sodium chloride as isotonic agents. 

The preferred excipients include antioxidants such as ascorbic acid, for example, provided 
that it has not already been used to adjust the pH, vitamin A, vitamin B. tocopherols and 
similar vitamins and provitamins occurring in the human body. 
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Preservatives may be used to protect the formulation from contamination with pathogens 
Suitable preservatives are those which are known in the art, particularly cetyi pyridinium 
chloride, benzalkonium chloride or benzoic acid or berizoates such as sodium benzoate in 
the concentration known from the prior art The preservatives mentioned above are 
s preferably present in concentrations of up to 50mg/100ml, more preferably between 5 and 
20mg/100ml. , 

Preferred formulations contain, in addition to the solvent water and the combination of 
active substances £ 2, only benzalkonium chloride and sodium edetare. In another 
preferred embodiment, no sodium edetate is present 

10 

The propeUant-free inhalable solutions according to the invention are administered in 
particular using inhalers of the kind which are capable of nebulising* small amount of a 
Jrquidformidationmmem 

suitable for therapeutic inhalation. Within the scope of the present invention, preferred 
is inhalers are those in which a quantity of less than 100,4, preferably less than SOuL. more 
preferably between 10 and 30uL of active substance solution can be nebulised in 
preferably one spray action to form an aerosol with an mass mean aerodynamic diameter . 
of less than 20um, preferably less man 10um, in such a way that the inhalable part of the 
aerosol corresponds to the therapeutically effective quantity. 

20 

An apparatus of this. kind for propellant-free delivery of a metered quantity of a liquid 
pliarmaceutical composition for inhalation is described for example in Intemational Patent 
Application WO 91/14468 and also in WO 97/12687 (cf, in particular Figures 6a and 6b) 
The nebulisers (devices) described therein are known by the name Respimat® 

25 This nebuliser (Respimat®) can advantageously be used to produce the inhalable aerosols 
according to the invention containing the combination of active substances 1 and 2 
Because of its cylindrical shape and handy size of less than 9 to 15 cm longmd 2 to 4 cm 
Wide, mis device can be carried at all times by the patient, The nebuliser sprays a defined 
volume of pharmaceutical formulation using high pressures through small nozzles so as to 

30 produce inhalable aerosols, 

The preferred atomiser essentially consists of an upper housing part, a pump housing, a 
nozzle, a locking mechanism, a spring housing, a spring and a storage container, 
characterised by 



-27- 



Empf .zeit: 11/02/2003 17:24 



EmPf.nr.:477 P. 033 



ll.FEB.20a3 17:28 ^ PflTENTE 6132 774377 ^ "^.804 S. 34^53 ' 

Case 1/1460-prio 



10 



20 



25 



30 



35 



- ft pump housing which is seemed in the upper housing part and which comprises at 

one end a nozzle body with the nozzle or nozzje airangement. 

- a hollow plunger with valve body, 

- a power takeoff flange in which the hollow plunger is secured and which is located 
in the upper housing part, 

- a locking mechanism situated in the upper housing part, 

- a spring housing with the spring contained therein, which is rotatably mounted on 
the upper housing part by means of a rotary bearing. 

*- - al^rhousingpartwhichisfittedontomespringhousingm 

The hollow plunger with valve body corresponds to a device disclosed in WO 97/12687 ft 
projects partially into the cylinder of the pump housing and is axially movable within the 
cylinder. Reference is made in particular to Figures 1 to 4. especially Figure 3, and the 

ZZ ^ ° f ^ de8Cn * tion ' 1116 hoUow P^ge' with valve body exerts a pressure of 5 
to 60 Mpa (about 50 to 600 bar), preferably 10 to 60 Mpa (about 100 to 600 bar) on the 
fluid, the measured amount of active substance solution, at its high pressure end at the 
moment when the spring is actuated- Volumes of 10 to 50 microlitres are preferred while 
volumes of 10 to 20 microlitres are particularly preferred aud a volume of 15 microliter 
per spray is most particularly preferred. 

/ 

/ 

The valve body is preferably mounted at the end of the hollow plunger facing the valve 
pody. 

The nozzle hi the nozzle body is preferably microfltructured, i.e. produced by 
microtechnology. Microptructured nozzle bodies are disclosed for example in 
WO-94/07607; reference is hereby made to the contents of this specification, particularly 
figure 1 therein and the associated description. 

The nozzle body consists for example of two sheets of glass and/or silicon firmly joined 
together at !east one of which has one or more microstmctured channels which connect the 
nozzle mlet end to the nozzle outlet end. At the nozzle outlet end there is at least one round 
ornon-round opening2 to lOmicrons deep aud 5 to 15 microns wide, the depth preferably 
bemg 4.5 to 6.5 nncrons while the length is preferably 7 to 9 microns, 
hi the case of a plurality of nozzle openings, preferably two. the directions of spraying of 
the nozzles in the nozzle body may extend parallel to one another or may be inclined 
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relative to one another in the direction of the nozzle opening. In a no&stfe body with at least 
two nozzle openings at the outlet end the directions Qf spraying may be at an angle of 20 to 
160° to one another, preferably 60 to 150*, most preferably SO to 100°. The nozzle 
openings are preferably arranged at a spacing of 10 to 200 microns, more preferably at a 
5 spacing of 10 to 100 microns, most preferably 30 to 70 microns, Spacings of 50 microns 
are most preferred. The directions of spraying will therefore jneet in the vicinity of the 
nozzle openings. 

The liquid pharmaceutical preparation strike? the nozzle body with an entry pressure of up 
IP to 600 bar, preferably 200 to 300 bar, and is atomised into an inhalable aerosol through the 
nozzle openings. Hie preferred particle or droplet sizes of the aerosol . are up to 20 microns, 
preferably 3 to 10 microns. t' 

f 

Ihe locking mechanism captains a spring, preferably a cylindrical helical compression 
15 spring, as a store for the mechanical energy. The spring acts on the power takeoff flange as 
an actuating member the movement of which is determined by the position of a locking 
member. The travel of the power takeoff flange is precisely limited by an upper and lower 
stop. The spring is preferably biased, via a power step-up gear, e.g. a helical thrust gear, by 
an external torque which is produced when the upper housing part is rotated counter to the 
20 spring bousing in the lower housing part In this case, the upper housing part and the power 
takeoff flange have a single or multiple V-shaped gear. 

The locking member with engaging locking surfaces is arranged in a ring around the power 
takeoff flange. It consists, for example, of a ring of plastic or metal which is inherently 

25 radially elastically deformable. The ring is arranged in a plane at right angles to the 

atomiser axis. After the biasing of the spring, the locking surfaces of the locking member 
move into the path of the power takeoff flange and prevent the spring from relaxing. The 
locking member is actuated by means of a button. The actuating button is connected or 
poupjed to the locking member. In order to actuate the locking mechanism, the actuating 

30 button is moved parallel to the annular plane, preferably into die atomiser; this causes the 
defbrmable ring to deform in the annual plane. Details of the construction of the locking 
mechanism are given in WO 97/20590. 

The lower housing part is pushed axially over fee spring housing and covers the mounting, 
35 the drive of the spindle and the storage container for the fluid. 
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When the atomiser is actuated the upper housing part is rotated relative to the lower 
housing part, the lower housing part taking the spring housing with it The spring is 
thereby compressed and biased by means of the helical thrust gear and the locking 
5 mechanism engages automatically. The angle of rotation is preferably a whole-number 
fraction of 360 degrees, e.g. 180 degrees. At the same time as the spring is biased, the 
power takeoff part in the upper housing part is moved along by a given distance, the 
hollow plunger is withdrawn inside the cylinder in the pump housing, as a result of which 
some of the fluid is sucked out of the storage container and into the high pressure chamber 
10 in front of the nozzle. 

If desired, a number of exchangeable storage containers which contain the fluid to be 
atomised may be pushed into the atomiser one after another and used in 'succession. The 
storage container contains the aqueous aerosol preparation according to the invention 
The atomising process is initiated by pressing gently on the actuating button. As a result, 
the locking mechanism opens up the path for the power takeoff member. The biased spring 
pushes the plunger into the cylinder of the pump housing. The fluid leaves the nozzle of 
the atomiser in atomised form. 
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Further details of construction are disclosed in PCT Applications WO 97/12683 and WO 
97/20590, to which reference is hereby made. 

The components of the atomiser (nebuliser) are made of a material which is suitable for its 
purpose. The housing of the atomiser and, if its operation pennits, other parts as well are 
preferably made of plastics, e.g. by injection moulding. For medicinal purposes, 
physiologically safe materials are used. 

Figures 6Vb of WO 97/12687, show the nebuliser (Respimat®) which can advantageously 
be used for inhaling the aqueous aerosol preparations according to the invention. 
Figure 6a of WO 97/12687 shows a longitudinal section through the atomiser with the 
sprmg biased while Figure 6b shows a longitudinal section 1hro»igh the atomiser with the 
spring relaxed. 

The upper housing part (51) contains the pump housing (52) on the end of which is 
mounted the holder (53) for the atomiser nozzle. In the holder is the nozzle body (54) and a 
filter (55). The hollow plunger (57) fixed in the power takeoff flange (56) of the locking 
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Iranian projects partially into the cylinder of the pump housing. At its end the hollow 
P unger carries the valve body (58). The hollow plunger is sealed off by means of the seal 
(39). Inside the upper housing part is the stop (60) on which the power takeoff flange abuts 
when the spnng is relaxed. On the power takeoff flange is the stop (61) on which the 
' f 0 ** takeoff flange abuts when the spring is biased. After the biasing of the spring the 
locking member (62) moves between the stop (61) and a support (63) in the upper housing 
part. The actuating button (64) is connected to the locking member. The upper housing pit 
ends in the mouthpiece (65) and is sealed off by means of the protective cover (66) wWch 
can be placed thereon. 

The spring housing (67) with compression spring (68) is rotatably mounted on the upper 
bousmg part by means of the snap-in lugs (69) and rotary bearing. The lower houshi part 
(70) is pushed over me spring housing. Inside the spring housing is the exchangeable 
etorage container (71) for the fluid (72) which is to be atomised. The storage container ia 
sealed off by the stopper (73) through which the hollow plunger projects into the storage 
contamer and is immersed at its end in the fluid (supply of active substance solution). 
The spindle (74) for the mechanical counter is mounted in the covering of the spring 
housing. At the end of the spindle facing the upper housing part is the drive pinion (75). 
The slider (76) sits on the spindle. 

The nebuliser described, above is suitable for nebulising the aerosol preparations according 
to the invention to produce an aerosol suitable for inhalation. 

If the formulation according to the invention is nebulised using the method described 
above (Respimat®) the quantity delivered should correspond to a defined quantity with a 

! a !riTr flUm **• Pref6rabIy 20% ° f * is amountin atleast 97%, preferably 
at least 98% of all operations of theinhaler (spray actuations). Preferably, between 5 and 
30 mg of formulation, most preferably between 5 and 20 mg of formulation are delivered 
as a defined mass on each actuation. 

However, the formulation according to the invention may also be nebulised by means of 
inhalers other than those described above, e.g, j Bt stream inhalers. 

ftT^' ? " * e lnVenti0n reIates ^ Pharmaceutical formulations in the 

wiA ad^^s!^w e f inhalable B ° luti0ns OT suspensions as described above combined 
with a devrce suitable for administering these formulations, preferably in conjunction with 
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the Respimat®. Preferably, the invention relates to propellent-free inhalable solutions or 
suspensions characterised by the combination of active substances 1 arid 2 according to the 
invention in conjunction with the device known by the name Respimat®. In addition, the 
present invention relates to the above-mentioned devices for inhalation, preferably the 
5 Respimat®, characterised in that they contain the prppellant-rree inhalable solutions or 
suspensions according to the invention as described hereinbefore. 

The propellant-ftee inhalable solutions or suspensions according to the invention may take 
the form of concentrates or sterile inhalable solutions or suspensions ready for use, as well 

10 as the above-mentioned solutions and suspensions designed for use in a Respimat®. 
Formulations ready for use may be produced from the concentrates, for. example, by the 
addition of isotonic saline solutions. Sterile formulations ready for-use may be 
administered using energy-operated fixed or portable nebulisers which produce inhalable 
aerosols by means of ultrasound or compressed air by the Venturi principle or other 

15 principles. 

Accordingly, in another aspect, the present invention relates to pharmaceutical 
compositions in the form of propellant-free inhalable solutions or suspensions as described 
hereinbefore which raise the form of concentrates or sterile formulations ready for use, 
20 combined with a device suitable for Administering these solutions, characterised in that the 
dBvice is an energy-operated free-standing or portable nebuliser which produces inhalable 
aerosols by means of ultrasound or compressed air by the Venturi principle or other 
methods, 

25 The Examples which follow serve to illustrate the present invention in more detail without 
restricting the scope of the invention to the following embodiments by way of example. 
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Examples of Formulations 
A} Iohalable powders : 
5 1) 



2) 



3) 



4) 



Ingredients 


hb ner capsule 


tiotropimn bromide 


2L7 


compound 2 


200 


L lactose 


4778.3 I 


total 


5000 




Ingredients 


W* per capsule 


tiotropimn bromide 


21,7 


compound 2 


125 


lactose 


I 4853.3 


total 


5000 




Ingredients 


J*g per capsule 


tiotropium bromide x HaO 


22.5 


compound 2 


250 


lactose 


4727-5 1 


total 


5000 




Ingredients 


ME per cappule 


tiotropimn bromide 


21.7 


compound 2 


250 


trehalose 


4728.3 


total 


5000 
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5) 



6) 



Ingredients 


tfg per cansule 


tiotropium bromide x H?D 


22.5 


compound 2 


495 


trehalose 


4482.5 *™j 


total 


5000 




Ingredients 


/tgper capsule 


tiotropium bromide 


21.7 


compound 2 


400 


lactose 


4578.3 


total T 


5000 



B) PropeUant-containing aerosols for inhalation: 
»> 



Ingredients 


% by weight 1 


tiotropium bromide 


0.015 


compound 2 


0.066 


soya lecithin 


0.2 


TGl34a:TG227 = 2rT 


ad 100 1 



2) 



Ingredients 


. % by weight 


tiotropium bromide 


Q.029 


• compound 2 | 


0.033 


absolute ethanol 


0.5 


isopropyl myristate 


0.1 


TG227 


ad 100 
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3) 



Ingredients 


% by weight 


tiotropium bromide 


0.029 


compound 2 


, 0.033 


absolute ethanol 


0.5 


isopropyl myristate 


0.1 


TG227 


ad 100 
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Patent Claims 

1) Pharmaceutical composition, characterised in that it contains one or more 
anticholinergics (1) in combination with one or more TACE inhibitors ©optionally in the 
form of the individual optical isomers, mixtures thereof or racemates and optionally in the 
form of the pharmacologically acceptable acid addition salts thereof, optionally in the form 
of the solvates or hydrates and optionally together with a pharmaceutically acceptable 
excipient. 

2) Pharmaceutical composition according to claim 1 , characterised in that 1 is selected 
from among the tiotropium salts, oxitropiwn salts or ipratropium salts, preferably 
tiotrqpiura salts. 

/ 

3) pharmaceutical composition according to claim 2, characterised in that 1 is present 
in the form of the chloride, bromide, iodide, methanesulphonate or para-tolnenesulphonate, 
preferably in the f orin of die bromide. 



4) Pharmaceutical composition according to one of claims 1 to 3, characterised in that 
2 is selected from among SL422, SP057, SC903, SE205. Ro-32-7315. BM3-561392 and 

20 PKF 242-484. 

5) Pharmaceutical composition according to one of claims 1 to 3, characterised in that 
2 is selected from compounds of formula 2a 

O 




25 wherein 

R 1 denotes OH or CffeOH and 

R* denotes iso-butyl, phenyl, 4-methyl-phenyl or 4-methoxy-phenyl. 

6) Pharmaceutical composition according to one of claims 1 to 3, characterised in that 
30 2 is selected from the group of compounds consisting of: 
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8) Pharmaceutical composition according to one of claims I to 3, characterised in that 
2 is selected from the group of compound consisting oft 

- (2R,3S)-3~(Fonnyl-h^ acid [(l,S)-2,2- 
5 (Jime&yl~Hl£-iMazol-2^^ < 

- (2J?3^-3-(Fonnyl-hydro^ 
[(15,2S>2~methyl-H2-pyridyte^ 

- (2R,3,S)-3-(FormyMiy(Jroxyan^^ 
acid [(l.S,2J5)-2-meftoxy-l-(l^^ 

10 - (2J^3i^-3-(Formyl4iydro^^ acid [(lS)-2,2- 

dimethyl-l<l^-tWazol^2ylcarbamoyl)-l-propyl]amide; 

- (2R3^-3-(Fonnyl-hydroxy^ acid 
[(l^-3^2*pyri4ylcarbony 

- (^S^-S-CFqnnyl-hydroxyainin^ 

15 apid [(I5,2^2^methy]-l-(2-pyridylc^amoyl)-l-bulyl]amide; 

- (2J?3^-3-(Formyi-hydroxyan^^ acid [(15^i!)-2- 
methoxy-l-(l,3-thiazol-2ylcarbamoylM-propyl]amide; 

- (2JT,3S)-3-(Foimyl~hydroxyan^ acid [(1 S)-2,2- 
<Hmethyl-l-(l^-thiazol-2ylcaibamoyl)-I-propyl]amide; 

20 - (27?3S)-3-(Foimyl4iydroxyainm^ 
acid [(lJ f 2S)-2-melfayl-l-(13^ 

9) Pharmaceutical composition nccortjiflg to one of claims 1 to 3, characterised in that 
2 is selected from the group of compounds consisting of; 
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- N^ydroxy~2(/Q-[(4-me!hoxyben2£ne^^ 
propoxycyclohpxyl)-acewmide; 

- N-hydroxy-2(10-[(4-Pthoxy^^ 
propoxycyclohexyl)-acetamide; 

5 - N-hydroxy-2(J0-[^ 

ethoxycycjohexylj-acetamide. 

10) Pharmaceutical compaction according to one of claims 1 to 3, characterised in that 
2 is selected from the group of compowds consisting of: 
10 - 3-[4K4-fluorophenoxy)benzeneBulfonylaminoJazetidine-3-carboxylic acid 
hydroxyamide; 

- 4-[4-(4-fluorophenoxy)b^enemJfmylamino]pipejicHne^carboxylic acid 
fcydraxyaroide. 

I 

15 11) Phannaceutical composition according to one of claims 1 to 3, chaiacfmsed in that 
2 is selected fiom the group of compounds consisting of: ' 

- (2R,3,S)-N-hydroxy-3eth^ 
caxboxamide; 

(2iO.Q-N-hydroxy-l-(4-roeftoxybenzene^ 
20 hynyi)-piperidine~2 corboxaraicje; 

- (22^3JO-N4iydroxy-1^ 
yl)-piperidine2-carbo7camide; 

- (2,S3iO-N-hydraxy^(^^ 
carboxamide; 

25 - (2S;31J)-N-hydroxy-2^ 

moipholine-3-carboxamide; 

- (2J?3iQ-I^hydroxy-24iyd^ 
piperidine-2-carboxamide; 
(2/e,3S)-N4iy<hOTy-l-(4-^^ 

30 ipeiidine-2-carboxamide; 

- (2S,329-N4iydi0xy-H4-metto^ 
orpholiue-2-carboxanude; 
(2J?,3.^N-hydroxy-3-(2-c^^ 
piperidine-2-carboxamide; and 
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(25,3iQ-N4iydroxy-2K2-chloro^fluorc^henyl)-l-(4- 

12) Fhannaceutical composition according to one of claims 1 tp 1 1, characterised in 
5 that the active substances 1 and 2 are present either together in a single formulation or in 

two separate formulations. 

13) Fhannaceutical composition according to one of claims 1 to 12, characterised in 
that the weight ratios of 1 to 2 are in the range from 1:1000 to 1:1, preferably from 1:250 to 

IP 1:2. 

/ 

14) Pharmaceutical composition according to one of claims 1 to 13, characterised in 
that a single administration corresponds to a dose of the active substance combination 1 
and 2 of 1 to lQOOOfig, preferably from 10 to SOQOfig. 

15) Pharmaceutical composition according to one of claims 1 to 14, characterised in 
IS that it is in the form of a formulation suitable for inhalation. 

16) Pharmaceutical composition according to claim 15, characterised in that it is a 
formulation selected from among inhalable powders, propellant-containing metering 
aerosols qnd propellant-free inhaloble solutions or suspensions. 

17) Pharmaceutical composition according to claim 16, characterised in that it is an 
20 inhalable powder which contains 1 and 2 in admixture with suitable physiologically 

acceptable excipients selected from among the monosaccharides, disaccharides, oligo- and 
polysaccharides, polyalcohols, salts, or mixtures of these excipients with one another. 

18) Inhalable powder according to claim 17, cjiwacterise4 in that the excipienx has a 
maximum mass mean aerodynamic diameter of up to 250^m, preferably between 10 and 

25 lSQum. 

19) Capsules, characterised in that they contain an inhalable powder according to claim 
17 or 18. 



-50- 



6iPf.zeit: 11/02/2003 17:30 



Empf .nr.:477 P. 056 



11.FEB.ZH3 17:34 ^ PflTENTET 6132 774377 ^ , hr.^ 5.5^ 

Case 1/1460-prio 



20) PhaunaceBtical composition according to claim 16, characterised in that it is an 
bihalaple powder which contain? only the active substances land 2 as its ingredients. 

21) Pharmaceutical composition according to claim 16, characterised in mat it is a 
propejlant^ontaining inhalable aerosol which contains land 2 in dissolvedor dispersed 

S form. 

22) Propellant^ontaining inhalable aerosol according to claim 21, characterised in that 
it contaips, as propellant gas. hydrocarbons such as n-propane, n-butane or isobutane or 
halohydrocarbons such as chlorinated anqVcrfluorinated derivatives of methane, ethane, 
pjopane» butane, cyclopropane or cyelobutane. 

10 23) Propellant-contannog inhalable aerosol according to claim 22Uharacterised in that 
the propellant gas is TG134a,TG227 or a mixture thereof. ' 

/ 

/ 

24) Pharmaceutical composition according to claim 16; characterised in that it is a 
propellant-fiee inhalable solution or suspension which contains water, ethanol or a mixture 
of water and ethanol as solvent 

15 25) Inhalable solution or suspension according to claim 24. characterised in that the pH 
is 2 -7, preferably 2 -5. 

26) Use of a capsule according to claim 19 in an inhaler, preferably in a Handihaler. 

27) Use of an inhalable solution according to one of claims 24 or 25 for nebulising in 
20 an inhaler according to WO 91/14468 or an inhaler as described in Figures 6a and 6b of 

WO 97/12687. 

28) Use of a composition according to one of claims 1 to 25 for preparing a 
medicament for treating inflammatory or obstructive diseases of the respiratory tract. 
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Abstract 

The present invention relates tQ novel pharmaceutical compositions based on 
anticholinergics and TACE (TNF alpha converting enzyme) inhibitors, processes for 
5 preparing them and their use in the treatment of respjratoiy diseases. 
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